Prenatal dexamethasone exposure affects anxiety-like behaviour and neuroendocrine systems in an age-dependent manner.
Prenatal stress has been reported to alter the development of the central nervous system functions. This alteration is thought to be partly caused by increased fetal exposure to glucocorticoid. To clarify how prenatal stress affects neuroendocrine systems and behaviour in an age-dependent manner, we administered a synthetic glucocorticoid, dexamethasone, as a stressor to pregnant rats at gestational days 16-21 and examined the developmental changes in behaviour, hypothalamic corticotropin-releasing factor mRNA expression, corticosterone response and glucocorticoid receptor expression in male offspring. Prenatal dexamethasone exposure decreased corticotropin-releasing factor mRNA in the hypothalamus and disturbed the plasma corticosterone response to restraint stress in the offspring at postnatal week 4 (PW4). In contrast, it was not until PW10 that increased anxiety-like behaviour emerged in the dexamethasone-exposed offspring. In association with the acquisition of increased anxiety-like behaviour at PW10, glucocorticoid receptor expression was decreased in the amygdala in dexamethasone-exposed offspring at PW7 and PW10. Thus, our longitudinal analysis suggests that prenatal exposure to glucocorticoid hampers neuroendocrinological development in the offspring during early life, and that this disturbance results in the induction of increased anxiety-like behaviour in adulthood.